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$\mathrm{a}$ , $n$ 1 . , (best)
, .
. , ,
1, 2, $\cdots,$ $n$ ,
. ,
( ) $\psi\mathrm{a}$ , ,
. $(n-1)$ ,
. , 1 . $n$
, $e^{-1}n$ ,
. $e^{-1}$ . ,
, $[m, n]$ $m=1$ Presman and
Sonin [4] , $m=n$ . ,
,
. , , [2]
.
, 1 , (best) 2
(2nd best) , . $[1, n]$ [
Kawai and Tamaki[3] . , 1(2) 1(2) ,
. , Gusein-Zade[l]
$N$ $[m, n]$ . , $m,$ $n$ ,
$m\leq n$ . , , $(s_{1}-1)$ ,
$s_{1}$ 1 . , 1 $|_{\sqrt}\mathrm{a}$ , $s_{2}$ }
(threshold rule) .
2
$N$ , $p_{r}=P\{N=r\},$ $1\leq r\leq n$ [ T
} . , $\pi_{r}=\sum_{k=r}^{n}pk$ .









$f_{\dot{\iota}}(r)$ : $r$ $i,$ $i=1,2$ ,
$f_{\dot{\iota}}^{A}(r)$ : $r$ $i,$ $i=1,2$ ,
$f^{R}(r)$ : $r$ ,
3 $N$ $[m, n]$
, $N$ $[m, n]$ . , $p_{k}$
.
$p_{k}=\{$









$\frac{r}{n}$ $m\leq r\leq n$
$\frac{r(r-1)}{n(m-1)}$ , $1\leq r<m$
(3)
$f^{R}(r)=\{$
$\frac{r(r-1)}{n-r+1}\sum_{k=r+1}^{n}\frac{(n-k+1)[f_{1}(k)+f_{2}(k)]}{k(k-1)(k-2)}$ ’ $m\leq r\leq n$
$r(r-1)[ \sum_{k=r+1}^{m}\frac{f_{1}(k)+f_{2}(k)}{k(k-1)(k-2)}+\frac{1}{n-m+1}\sum_{k=m+1}^{n}\frac{(n-k+1)[f_{1}(k)+f_{2}(k)]}{k(k-1)(k-2)}]$ , $1\leq r<m$
(4)
1(a) $f_{i}^{A}(r),$ $i=1,2,1\leq r\leq n$ , H .
(b) $f_{1}^{A}(r)\geq f_{2}^{A}(r),$ $1\leq r\leq n$ .
( ) (a) $f_{1}^{A}(r)$ [ , $m\leq r\leq n,$ $1\leq r<m$ ( , $r$ (
. , $f_{2}^{A}(r)$ , .




$1\leq r<m$ : $\frac{3(n-r+1)}{2n}-\sum_{k=r}^{n}\frac{1}{k}\geq 0$ ,
$m\leq r\leq n$ : $\frac{3(r-1)(n-m+1)}{2n(m-1)}-\sum n\frac{1}{k}\geq 0$
$k=m$
, s2\leq H .
(i), $f1(r)=f^{A}1(r)$ , (ii), $f2(r)=f^{A}2(r)$ .
( ) $m\leq r\leq n$ ( , $(\mathrm{i}),(\mathrm{i}\mathrm{i})$ , $r=n$ , $f_{1}^{A}(n)=f^{A}2(n)=1$ $f^{R}(n)=0$
. (i),(ii) $r$ . $r+1,$ $r+2,$ $\cdots,$ $n$ , (3), $(4)$
,
$f_{2}^{A}(r)-f^{R}(r)= \frac{2r}{n-r+1}[\frac{3(n-r+1)}{2n}-\sum_{k=r}^{n}\frac{1}{k}]$ .
$[]$ $g(r)$ . , $g(r)= \frac{3n-r+1}{2n}-\sum_{k=r}^{n}\frac{1}{k}$ , $g(r)-g(r-1)= \frac{1}{r-1}-\frac{3}{2n}$
$g(r)$ ( unimodal , $g(n)= \frac{1}{2n}>0$ $g(m)= \frac{3n-m+1}{2n}-\sum_{k=m}^{n}\frac{1}{k}$ , $g(m)<0$ ,
$m<r<s_{2}$ ( 1 . , $s_{2}=\mathrm{m}\mathrm{i}\mathrm{n}\{m\leq r\leq n : g(r)\geq 0\}$
$r\geq s_{2}$ $g(r)\geq 0$ $f_{2}^{A}(r)\geq f^{R}(r)$ . , (ii) .
(i) 1(b) .
, $g(m)\geq 0$ , .
$1\leq r<m$ , (i),(ii) I . $r=m$ $f1(m)=f^{A}1(m),$ $f2(m)=$
$f_{2}^{A}(m)$ . $r+1,$ $r+2,$ $\cdots,$ $m$ , (3),(4) ,
$f_{2}^{A}(r)-f^{R}(r)= \frac{2r}{n-m+1}[\frac{3(r-1)(n-m+1)}{2n(m-1)}-\sum_{k=m}^{n}\frac{1}{k}]$
$[]$ $h(r)$ . ,
, $h(m)\geq 0$ $h(1)<0$
(i),(ii) .
2 $\mathrm{b}$ $s_{1}$ .
$s_{1}= \min\{$
-2 $\sum_{j=r}^{s_{2}-1}\frac{1}{j}(\sum_{k=j+1}^{n}\frac{1}{k}-\frac{3}{2})+\frac{2r-3s_{2}+1}{n}+1\geq 0$ , $m\leq r\leq s_{2}\leq n$
2 $\sum_{k=m}^{n}\frac{1}{k}\sum_{j=r}^{m-1}\frac{1}{j}+2\sum_{j=m}^{s_{2}-1}\frac{1}{j}(\sum_{k=j+1}^{n}\frac{1}{k}-\frac{3}{2})+\frac{3s_{2}-2r-1}{n}+\frac{2(r-1)}{m-1}-1\leq 0$ ,
$1\leq r\leq m\leq s_{2}$
$\sum_{k=m}^{n}\frac{1}{k}(\sum_{j=r}^{s_{2}-1}\frac{1}{j}-\frac{(1-s_{2})(n-m)}{m-1})-(n-m+1)(.\frac{2r-s_{2}-1+2(1-s_{2})(n-m+1)}{2n(m-1)})\leq 0$
$1\leq r\leq s_{2}\leq m$
, $s_{1}<s_{2}$ , $s_{1}\leq r\leq s_{2}-1$ [ $p_{\grave{\grave{1}}}$ .
(i), $f_{1}(r)=f_{1}^{A}(r)$ , (ii), $f_{2}(r)=f^{R}(r)$ .
( ) $s_{1}$ , $s_{1}\neq 1$ $s_{1}=1$ 2 . $f^{R}(1)>f_{1}^{A}(1)$ , [
$f_{1}^{A}(1)\geq f^{R}(1)$ . , $f^{R}(1)-f_{1}^{A}(1)>0$ $s_{1}$ . , $f^{R}(1)-f_{1}^{A}(1)\leq 0$
$s_{1}$ $s_{1}=1$ . ( , 2a , $s_{2}\leq m$ $m\leq s_{2}$ $\backslash$
’ .
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$m\leq r\leq n$ $s_{2}$ , .





, (i),(ii) , $r=s_{2}-1$ . (i),(ii) $r$ } . $r+$
$1,$ $r+2,$ $\cdots$ , s2–1 (i),(ii) , $m\leq s_{2}$ , (2),(4) ,
$f_{1}^{A}(r)-f^{R}(r)$ $=$ $\frac{r}{n-r+1}[-2\sum_{j=r}^{s_{2}-1}\frac{1}{j}(\sum_{k=j+1}^{n}\frac{1}{k}-\frac{3}{2})+\frac{2r-3s_{2}+1}{n}+1]$
, $[]\hslash$ $u(r)$ . , $u(r)=-2 \sum_{j=r}^{s_{2}-1}\frac{1}{j}(\sum_{k=j+1}^{n}\frac{1}{k}-\frac{3}{2})+2r-3s+1\vec{n}+1$
. [ , $u(r)$ . $u(r)-u(r-1)= \frac{2}{r-1}(\sum_{k=r}^{n}\frac{1}{k}-\frac{3}{2})+\frac{2}{n}$ , $u(r)$ unimodal
, $u(n)>0$ $u(m)=-2 \sum_{j=m}^{s_{2}-1}\frac{1}{j}(\sum_{k=j+1}^{n}\frac{1}{k}-\frac{3}{2})+2^{m}[succeq]_{n}3$t +1 $u(m)<0$ ,
$m<r<s_{1}$ 1 . , $s_{1}= \min\{m\leq r\leq n : u(r)\geq 0\}$
$r\geq s_{1}$ $u(r)>0$ $f_{1}^{A}(r)\geq f^{R}(r)$ . , (i) . (ii)
1(b) .
[ $u(m)\geq 0$ , (1) $m\leq s_{2}$ (2) $s2\leq m$ .
(1) $m\leq s_{2}$ , ,
$f_{1}^{A}(r)-f^{R}(r)=- \frac{r}{n-m+1}[2\sum_{k=m}^{n}\frac{1}{k}\sum_{j=r}^{m-1}\frac{1}{j}+2\sum_{j=m}^{s_{2}-1}\frac{1}{j}(\sum_{k=j+1}^{n}\frac{1}{k}-\frac{3}{2})+\frac{3s_{2}-2r-1}{n}+\frac{2(r-1)}{m-1}-1]$ .
, $[]$ $v(r)$ . , $v(r)=2 \sum_{k=m}^{n}\frac{1}{k}\sum_{j=r}^{m-1}\frac{1}{j}+2\sum_{j=m}^{s_{2}-1}\frac{1}{j}(\sum_{k=j+1}^{n}\frac{1}{k}-\frac{3}{2})+$
$arrow s_{\mathrm{S}-2r-1[perp]-\Delta_{-1}^{1}}+^{2\mathrm{r}}nm-1$ $\text{ }$ . , $v(r)$ $\wedge^{\backslash }\backslash$ . /J+v(r)-v(r-l) $=-2( \frac{1}{r-1}\sum_{k=m}^{n}\frac{1}{k}+\frac{1}{n}-\frac{1}{m-1})$
, $v(r)<v(r-1)$ , , $u(m)\geq 0$ $f_{1}^{A}(m)-f_{1}^{R}(m)=- \frac{2m}{n-m+1}v(m)\geq 0$ , $v(m)<0$
$v(1)>0$ , $1<r<s_{1}$ 1 . $s_{1}= \min\{1\leq r\leq m$ :
$v(r)<0\}$ $r\geq s_{1}$ $v(r)<0$ $f_{1}^{A}(r)\geq f^{R}(r)$ . , (i)
. (ii) 1 (b) . , $v(1)<0$ , $s_{1}=1$
.
(2) $s_{2}\leq m$ ,
$f_{1}^{A}(r)-f^{R}(r)=- \frac{2r}{n-m+1}[\sum_{k=m}^{n}\frac{1}{k}(^{s_{2}}\sum_{j=r}^{-1}\frac{1}{j}-\frac{(1-s_{2})(n-m)}{m-1})-(n-m+1)(\frac{2r-s_{2}-1+2(1-s_{2})(n-m+1)}{2n(m-1)})]$
2 $\mathrm{C}$ $1\leq r<s_{1}$ .
226
(i), $f_{1}(r)=f^{R}(r)$ , (ii), $f_{2}(r)=f^{R}(r)$ .
( ) $r=s_{1}-1$ , (i) $s_{1}$ , (ii) (i) 1(b) . (i),(ii)
$r$ } . $r+1$ , (1) $m\leq s_{1}$ (2) $s_{1}\leq m$
.
(1) $m\leq s_{1}$
$m\leq r\leq n$ [ $|_{\sqrt}\mathrm{a}$ ,
$f^{R}(r)-f_{1}^{A}(r)$ $=$ $\frac{n-r}{n-r+1}f^{R}(r+1)-f_{1}^{A}(r)$
$\geq$ $\frac{n-r}{n-r+1}f_{1}^{A}(r+1)-f_{1}^{A}(r)$ ( )
$=$ $\frac{2}{n-r+1}[\sum_{k=r+1}^{n}\frac{1}{k}+\frac{r}{n}-\frac{3}{2}]$
$[]$ $k(r)$ , $k(r)-k(r-1)=- \frac{1}{r}+\frac{1}{n}<0$ , H
.
$1\leq r\leq m$ [ ,
$f^{R}(r)= \frac{1}{r+1}[f^{R}(r+1)+f^{R}(r+1)+(r-1)f^{R}(r+1)]=f^{R}(r+1)$
, $f_{1}^{A}(r)$ $f^{R}(r)-f_{1}^{A}(r)$ .
, (i) . (ii) 1 .
(2) $s_{1}\leq m$
$r=s_{1}-1$ , (i) $s_{1}$ , (ii) (i) 1 $|_{j}\mathrm{a}$ . (i),(ii) $r$ [
. $r+1$ , $f^{R}(r)=f^{R}(r+1)$ , $f_{1}^{A}(r),$ $f_{2}^{A}(r)$ O
, .
3 $s_{1}\leq s_{2}$ , $s_{1}\neq 1$
( ) $s_{1}=s_{2}=s$ ,












$\grave{\grave{1}}\ovalbox{\tt\small REJECT}$ , , $s_{1}=s_{2}$ , $(f_{1}(s), f_{2}(s))=(f_{1}^{A}(s), f_{2}^{A}(s))$ $(f_{1}(s-1), f_{2}(s-1))=$
$(f^{R}(s-1), f^{R}(s-1))$ {y $\mathrm{a}$ . , . , $s_{1}\leq s_{2}$ .
, $(s_{1}, s_{2})$ . , $s_{1},$ $s_{2}$ , $(s_{1}-1)$




$\frac{s_{1}}{n-m+1}[2\sum_{j=s_{1}}^{s_{2}-1}\frac{1}{j}\sum_{k=j+1}^{n}\frac{1}{k}-\sum_{k=s_{1}}^{s_{2}-1}\frac{1}{k}+2\sum_{k=s_{2}}^{n-1}\frac{1}{k}+\frac{3s_{2}-s_{1}}{n}-2]$ , $1\leq m\leq s_{1}\leq s_{2}\leq n$
$s_{1}[ \frac{2}{n-m+1}\sum_{k=m}^{n}\frac{1}{k}(\sum_{j=s_{1}}^{s_{2}-1}\frac{1}{j}+\frac{s_{2}(n-m)-n+2m-1}{m-1})+\frac{s_{1}-s_{2}+2(1-s_{2})(n-m+1)}{n(m-1)}]$
$1\leq s_{1}\leq s_{2}\leq m\leq n$
$\frac{s_{1}}{n-m+1}[2\sum_{k=m}^{n}\frac{1}{k}\sum_{\mathrm{j}=s_{1}}^{m-1}\frac{1}{j}+2\sum_{j=m}^{s_{2}-1}\frac{1}{j}\sum_{k=j+1}^{n}\frac{1}{k}-\sum_{k=m}^{\epsilon_{2}-1}\frac{1}{k}+2\sum_{k=s_{2}}^{n-1}\frac{1}{k}+\frac{3s_{2}-s_{1}}{n}+\frac{s_{1}-1}{m-1}-1]$ ,
$1\leq s_{1}\leq m\leq s_{2}\leq n$
( ) 3 , 3
, , (a) $1\leq m\leq s_{1}\leq s2\leq n$ .
(a) $1\leq m\leq s_{1}\leq s_{2}\leq n$ (b) $1\leq s_{1}\leq s_{2}\leq m\leq n$ (c) $1\leq s_{1}\leq m\leq s_{2}\leq n$
, $f^{R}(r)$ $f^{R}(r+1)$ , .
$f^{R}(r)=\{$
$\frac{n-r}{(r+1)(n-r+1)}[f_{1}(r+1)+f_{2}(r+1)+(r-1)f^{R}(r+1)]$ , $m\leq r\leq n$
$\frac{1}{r+1}[f_{1}(r+1)+f_{2}(r+1)+(r-1)f^{R}(r+1)]$ , $1\leq r<m$
, $1\leq m<s_{1}<s_{2}<n$ ( , $f^{R}(r)$ $f^{R}(r+1)$ .
$f^{R}(r)=\{$
$\frac{2}{n-r+1}\sum_{k=r+1}^{n}\frac{1}{k}+\frac{(r-1)(n-r)}{(r+1)(n-r+1)}f^{R}(r+1)$ , $s_{2}\leq r\leq n$
$\frac{1}{n-r+1}\sum_{k=r+1}^{n}\frac{2k-r-2}{k(k-1)}+\frac{r(n-r)}{(r+1)(n-r+1)}f^{R}(r+1)$, $s_{1}\leq r<s_{2}$
$\frac{n-r}{n-r+1}.f^{R}(r+1)$ , $m\leq r<s_{1}$
$f^{R}(r+1)$ , $1\leq r<m$
, .
228
, $F(r)=(n-r+1)f^{R}(r)$ , .
$F(r)=\{$
2 $\sum_{k=r+1}^{n}\frac{1}{k}+\frac{r-1}{r+1}F(r+1)$ , $s_{2}\leq r\leq n$
$\sum_{k=r+1}^{n}\frac{2k-r-2}{k(k-1)}+\frac{r}{r+1}F(r+1)$ , $s_{1}\leq r<s_{2}$
$s_{2}\leq r\leq n$ ,
$F(n-1)$ $=$ 2 $\sum_{k=n}^{n}\frac{1}{k}+\frac{n-2}{n}F(n)$
$F(s_{2})$ $=$ $2s_{2}( \sum_{k=s_{2}}^{n-1}\frac{1}{k}+\frac{s_{2}}{n}-1)$ .
$s_{1}\leq r<s_{2}$ ,
$F(s_{2}-1)$ $=$ $\sum_{k=s_{2}}^{n}\frac{2k-s_{2}-1}{k(k-1)}+\frac{s_{2}-1}{s_{2}}F(s_{2})$




$f^{R}(s_{1}-1)$ $=$ $\frac{n-s_{1}+1}{n-s_{1}+2}f^{R}$ (s
$f^{R}(m)$ $=$ $\frac{n-s_{1}+1}{n-m+1}f^{R}(s_{1})$ .
$1\leq r<m$ ,
$f^{R}(1)= \frac{s_{1}}{n-m+1}\{$ 2 $\sum_{j=s_{1}}^{s_{2}-1}\frac{1}{j}\sum_{k=j+1}^{n}\frac{1}{k}-\sum_{k=s_{1}}^{s_{2}-1}\frac{1}{k}+2\sum_{k=s_{2}}^{n-1}\frac{1}{k}+\frac{3s_{2}-s_{1}}{n}-2]$ .
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